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(57)Abstract 

PURPOSE: To prevent each current collecting member from being 
formed into fine powder, and also prevent current collecting capacity 
from being degraded because of cracks taken place, which are caused 
by the precipitation and dissolution of lithium at the time of 
charging/discharging by letting a negative electrode be composed of, 
metallic elements capable of making an alloy of lithium, and of metallic 
elements unable to make an alloy of lithium, and thereby extracting an 
output terminal at the negative electrode out of the metallic elements 
unable to make an alloy of lithium. 

CONSTITUTION: In a cell equipped with a negative electrode 202, a 
positive electrode 203. electrolyte 204 and with a separator 205. the 
negative electrode 202 is made up of a member including metallic 
elements capable of making an alloy of lithium, and of a current 
collecting section 200 composed of metallic elements unable to make 
an alloy of lithium. By this constitution, even if charging/discharging are 
repeated, a current collecting member will never be degraded, and can 
thereby maintain its current collecting capacity. Therefore, an increase 
in charging voltage can be prevented at the time of charging at low 
amperage current, the occurrence of dendrite is thereby restrained, 
and its cycle life can be extended. 
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L $ tt> 'J 5^ t» A i: €> L^^JSSP^^•*^ f, afilfiij 
0) tb * A<1 1 ^ ffl *IT L^ C: t * i: -r S 'J ^ -t? 

A^ t) «JiE * *ir L^ C t ^ t f 1 7i S 3 <0 

ae^SiEfil^SraroffiliO) 1/10 JilTt&-5 c: i: S 
!f#ISi:-r-5lf*^ 1 ;i)M6<DVr*LA^ 1 «lcf5tt® 

yroOlCDSfe^n t-r-SB*, 1+ (AnRa/L) A< 1 . 
O 5 Kl±-C&S C i: ^t#mi:-rSli*« 1 7iS7 rou-r 

y^'t^A-^Rm^fco 

T^us-'t^A, >^'y:^*>';7A, ^yt^A, -^-hy-t^A, 
*>U'>':?A, ;^hp>5"':7A, /^y':7A, e^y^^, y 



^-aW±©7cmT'ife^ C t ^ #ISt -r-5»l*il 1 TiS 

6<7)L^r^^*^ 1 «i^ta«a>y T'!7A=?3?iijteo 
[aS^isii] fi^^lBy^'t»At^^^f^t,'^i:l^^B7c 
^A^e.fiE-5)««si5*t*<--y';rju. ^9:^. 

A^es^?$4^s-aJ^^±©g|5*^•T?fe^c:>^:^^#g)[<t 
•r -sw^i® 1 7!is 6 rot^f+tAM iiiciatt© y ^•;7A- 

ffifa-T;u5-'t7A^#. ffl-ffiia^^. *K5 

^OA-jfemjffi. 

2 i:is5«<D y ^'^M.-^mmo 

[it*^i4] wieiES^«fiE-r-5iEffia!K!)R*<y^ 

swy^^-t^A-jfemjfio 

yf^'i7A-i'7i->^SiaT-i?§*<3ts-c«ft±3Lfcy^ 

*IT I'' -5 t i: -r -Slf 1 TiM 8 0) L^-r+iAM 
«lct5«0) y 5^-5 A- 2}?^*. 

[iff*3l1 6] '>Jti:< tty^^-t^At^^^f^^^JR 
Tc^t y5^l7A<b:^&^ft&/j:l^^M5E«^«JSS^<!: 

LT*L, yf^■^7Ai:^^^fte,^cL^^MS^^^•*^t.ai^] 
[if««i7] fri5fta«)«®ji£t}f LJEffitJ^>^fRl-r 
^ ^ ft e L^^js Tc^w t ^ w t ^ t -r * 
[if*^i8i frHBft®*<t&tt:tfea)y^';?Ai:^^i& 

i:-r-5if#«l 6X(*1 7 ICBE«0)«,H!lfflmfii. 
^*^e.^l^^*^^TL^Sct^^e^i:f -Slf^lil 6-1 

8izaai£comj&fflm@. 

[iga?ii2o] MiByf^tJAt^&^fts^STc^* 

i:-r.*lt*« 16-19 lcf5««)ffi,=l!!fflS«lo 
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iSV) ?>Hfcaffi$*-r-5 c i: ^i^ett -r -Sit * 
«®©^mi*S50)*§*a) (g:*lUA^^«3i?#*r•<D) g 

*^$Rma x(D1/2i:*ii>i^2P15ffi$Rai:«)g 

fiSSSiES^SPBirosggta) T / 1 0JiiTT?fe-sc: 

i:£*#eti:-rSIS*]Sl 6-2 1 l=tH«E<omJt!lfflBa. 
im^m 2 3 ] HlIiBftSSlia>^m<*SB(D*i$ icH L 

f-XOMiCOm^ n ft 1+ (4nRa/L) 

^^Ui/rJA. Xha^^-^A. /^U'!7A, >>'J=i>. y 
^U^-^tJA, XX, fS, -Oi^-t/A, iSffi*^t)jl«^4^ 

2 1 iciE«e(omjthffi«@. 

[If*^2 6] S1Il^'J^'5A^:^^^ftf,^i:l^^S7C 

«*^?.filc*««fflJ*t*<-*y'y;K is, IS, ^, 

a/<;Uh, -J? PA, ^J^yx-r^.^'J^J^T" 
-r -511*31 16-21 lctHK0)«5fefflBSc 

si^^mft:**^ XX, xx-tfx-7x^^, xx-ia 

?.«E£$+LTt^^ C t ^^mtf -51**^ 2 4 |Z|B«<D 

[it*« 2 8 ] mtinmrnmuowifmomi^mmi^ 
igisicai^gf siS»^T*ife.5 ^ t ^ i: -r s»*^ 2 

[if*S2 9] fIiBiES^^EE-r-5iEeS!^HA<'J5^ 
-tJ Atc^ ^ L T l^ C i ^It^S t -5I»*« 6 IciE 

^ A^a liSiS L Jtj L\*6»f*M* fc i4*a}i*Kr*«E§ * 

^^rL^*c:ti^t#^st■r-5lf*«1 6-2 3(ctBttrom 

[0001] 



-suf^-t/Anj^cajteiciiL, ?c»ma>^yjSLic 
a)^^^fflix.-5ct ^matgwffiT ^ fip^ * c i *< 

[0 0 0 2] 

[^J£*a)Jitl5] aa, :*;^*ic#*tiSco2<Diii)Piw 
<k -sssiamT-iifeJsrojs^^fcAt* i: -5 Rr«it±*<*itiS $ 

.5^?ftI:^;^^— ^ttmx^-.;^it^-l=l6^LTL^-5A<, «S 
:^|c#or c o 2*<Staj *>L-6fctotffc'Ef^*^mRlr® 

X, NOx. SOx, ft-ftTKmJfeif^^t^^ajfS^IC^ 

*p-5i: i^t?ti-5!feiK^fifai U^^L^mmgi!l*a»fc^^>fl)^ 

[0 0 0 3] 

p y + X T-M y ^ -t? A-r :i- :/mjfefl)MS6*<ji 

i^, -SPIIffl^b$*too3E,.5» LA^L, :K?E*l::-r-5 C 

t<o-^#-5y^'!7A-f:j-:^m?fei*, #jRy^'t7A^m« 
5S!aKl~■ffiffl■r-5y5^'>ABJl^J*3^Eo>i^^s■^?fc■5, 

mm-^nmt Lr^^afi<D;gL^y5^<5A^Jg^ftalc 
ffl L^.5^^Ma) y ^'^pj^mmmt^a-ummitti^i-j: t *t 

Tl^^i:liL^x^^L^o y ^^t? Ar:?femJtfi(*3£m^l::fifil 

±icfitS4fey^'t'A*<«fdJ-r-5Ji^*<fc*o crosmi* 
mmoi^mmiztj:^^ y^-tJAro^^K^-f hwii*^ 

jqi?L-5ci:(cfi£?ljLTL''3EfUfci6-Cfc-5o ^)=J-^K<r>^ 
^':?x:f.;U:¥-A**a)aJ^i'T-S^WT'}S« $+1-5 fc«6, 

Bjt!iiifii?a Lfc y , m.'m&ai'^y^tmfi if ic j; y ^j-jg l 

-5. L^■r+^.lcLT=t,T'> K^-r hfl)JiJcfif±S$SfcJ;*m 

[0 0 0 4] y^OA<DKSEl4^ftii7^:> K^-r 
hoie^^ffii^-sfctoicftfiiicy ^-^A-r^us --i? A 
^^i:•©y^';7A^^^^^ffl•r€):^^£tia^F^LrL^.5. l 
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y^=^-SaT*A^o■y■^'^;^*^A<?E^^•lc:SL^^,fl>I*||ffl 

[0 0 0 5] nmz*)^oj^-^±^^m-r^mtLx 

li. fci:X.liif#IBBa6 3-1 3 2 t#Ba^5 
- 4 7 3 8 1 -^i^ffi. !{#gBJp 5 - 1 9 O 1 7 1 -^il^^^C 

[0 0 0 6] *fc, 4#iaBg6 3-1 1 40 5 7-^i^ffilZ 

[0 0 0 7] Ml::. *#M¥5-2 3 4 5 8 5-^i>ffilCli 
#]aW<b^!K!l^±fi)t Lie < L^^Ht&^^-«|C#g$•ti■ 

^';^»^^^lSl±*■li•■5m5^!J*<^^Ftlrt^So 

[0 0 0 8] *fc. JOURNAL OF APPLI 
ED ELECTROCHEMISTRY 22 . 
620-627. (1 9 9 2) g®^X->5^> 

y il-r <!: ^E&mcOl^ y )1 L-t?T;U 5 -t7 AJi 

*<ii3siix$g^ays-r«es, 7ju5-'t»A5sic*f!iA<A 
[0 0 0 9] (leB^roaM) ±.^msi^ik^ 

^ c i: ^ S Mi ^S, 
[0 0 10] X*f§BJI*?Ea«B#<7)'J^':7AO>«fffijt<S 

4 y ^-t? A-2J?B?tii^ Sfit-r s t ^ a w t f 

[0 0 1 1 1 



< t^.y^^OAt^^^f^-s^STcmty^'tJAt^* 

[0 0 1 2] ^fc. ^SIB^OTU^-tjA^JJ^Sjtel*. ft 

< i:^,^■r-5y^t7Az:;:3^^m^l!!l3fcL^r. ft«IA<'>^C< 

t =t y ^ o A t ^ ^ $ 4 ^ a t y ^ -t? A t ^ ^ $ 
[0 0 13] *fiB^#i*, ±iBBgs^^<g*-r'<<, fii 

«Bf3S^«te/=^S, y5^'j7Ai:^^fb-r^*Bi:y5^ 
t7Ai:^*fbL^i:L^^Bro«^fbLfcfta^3ii«i!]l=ffiffl 

-r^ctickoT, y ^'t7A<©ii^> K^-r hose^A^jqi 
X.. g#^fea5y5^•t7A-^;?aj^!l*<^#&^^,s:Ii:^su^f£ 

[0 0 14] fiPTb. ±IBPp1S^(i. ftffi. -b/^ly—Si 

Aii^&^ft^&STc^t y5^';7Ai:^&^'ft^,^^L^* 
mftrnt^^m^t^. y^oA^:^#^f^c.^^L^^HA^ 
e.ft<mi)(Dtii*S5^A<§i ^ui s+txt^* y ^-t? A-jfem 
Jteic.fey^3ir'#s. c<o.fc3icftS«mgPicy^'t7A 

^ro y ^'i' A(D«faij§fSl::<k ^mt»fbXO:»Si(O^^T' 
[0 0 15] ^F-blc, a^jatSLiE 

y ^ -t? A t ^ ft !5: l^&«7c^(D#*^$^ < -r -5 

[0016] y5^'t7Ai:^*^ftS7cmA^e><f-&MSt? 
1*, Sternal:: y^-t^AA^^rttlL^^fbLli^SIL. tkB^ 
lcy^'5A7!)<B«5S*i::J&ai$;h,i|R$SL. ?»t»fb*<SBC 
,6. c<D«<»fbi4, s^E^4a»?SL^. y^OAi^^^ft 

*<ie^fc»mT-(4»mf±7!)<fgT l«««6a<^ l < fST-r 

*>H6i-r^»ma5a®-e y ^-^At^^^ ftp>^cl^^)l7c 

[0 0 17] ^fc. *^B^roftfll^, 'J=)"yM.t-^^^ 

ft*^«5cm$#*-r-st»(*tto)a5**^, $s«*jr-, y 
^ At ^3fe ^ft e. <c t^^a<7)smgi5«ic$s^* -a-TjK 

[0 0 18] c(D,fe-5'Etft®<5:-r*c:ir'^m^<oy5^ 

H? Ai:(D^*fblc<fc ^K^Sgirttm^CO y g^-:? A<OJStblc 
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HTC^&tX 'J ^^-t? At ft P,<f L^^JKjc*<D;m)SG) 

[0 0 19] feSic, U^t7At^^^ftS*H7c^* 

^^r-sspw^. ss^»i-e^BL. mts^Ltju^^^tz 
\t, mm^^^m^oimmmmm^ i ~2 sw t 

ai*t<Dt»t*:PI±<D^«14S^«)Sje!.|iA<fcS„ ±tB^fl 
^Ll^^BffiBOtfroSSBgtt, O. 1 JUT -r? is -5= 

[0 0 2 0] «««si!i«rosigii, «ffl7!)^l+tll^^i 
[0 02 1] m^^it?>m^izit. ummizmi''%>mm 

[0 0 2 2] *s§B^<z)mMi*, m.iz'pu< 

[0 0 2 3] 'J^OAir^^^ft^^JR 

[0 0 2 4] *S|B^fl)ftg*(D, •J^'t7Ai:^^$ft-S 
t»*Lt^„ ftSC0Jt«cB«^lS«)-5::tl=J:o-C, ft 

[0 0 2 5] iHiiajK*ss^im«s«$^«)fcfts«® 

[0 0 2 6] ^-CT'. tSLIEmtWlRl-r -5 ftS 



:*:S$Rm a X 0)1/2 i:ct"Di^¥i9*§$t<oa^. ft 

[0 0 2 7] ^fc. ^mmm<D^i&^<Dmmmizn-r^ 

«SP(D3|«^(DJt A< 1 omTi:■r•^)©A<ff*Ll^„ "T'Ef 

t<7)M*^ ft®SiSiE®S@ira©S§Sia) 1 / 

1 OJ:y;*:#L^^^T•t. ^fiSPWamtStaA^^fflaJO) 
m^fit^^<fcy:*:#L^^i^lc(4, 

[0 0 2 8] X. ft^acS<7)»«t*fi|5(D^m**<J^-t 

•SfrroftffiS®^ E 6 ic^jT ^ti-S <fc -5 Rm a 

X Rat ^8t;H -tiC^^ftSi&ffl 

l^Tmjft^}^fi£L3tett«EE*!l;i«)fc'J^'t7A<DT> 

-f h^:gA<scy^L^^«^^?#aftaa)■y■-<^;^»^^ 

lriESi:«f6ir-SftffiaS<»3l«tt;a5©ffl$ 

iSffiSRa irOMi:. ft:S<7>-9--1'^;U»^i:a)rBllc, 
-5aiS0)ffllBA<8Jti.fco o^yftassro*Bt*:SI5fl)ffi 
$ (Dg*^ $ A> t) g'J^Jg $^^5lt^fct©a)1/2^ct'lL^ 
ftti«SiiEeS®ra<Dffigt<D1 
/I OJUTi:Lfc*i^i:-y--f ^;u*^^A<J;yS<J5:4c: 

[0 0 2 9] Sfc. *SIBSroft1i^®(D®at*:Si5«)ffi$ 
icMUr, t}>'0^¥14)ffi*$Ra. ail^S^L, jll^:^ 
LSfcyOTliiroiat^n i:-r-5^» 1+ (4nRa/L) 
A<1. 0 5m±i:-r-i)C:i:l*»*LL^ 

[0 0 3 0] MI=Si«^ttO>$g^. ftfli«®^x«y^> 

A^^]tSia«A<i§L. IIHM^£«3iE?&S*<T*<y. ^CiSc 
m-y- -f ^H&^ ^ ® iS-fr •& C i: A<T' # S C i: Jb<*3 Jb^ -3 
fco 3tStSMa)ftS<0*®!a5?i:-y--r^7;U*^fe<OtiH* 

^Ra. ai)^:g*L, Si)^:^ L Sfc y OlUCDlilS n 
^fl#, 1+ (4nRa/L) A< 1 . O 5W±. L < 

lil. m±. <fcyjif*L<(*1. 2Kl±lc-r-5Ci:J:: 
<fcoT. ■y•^'^i^^^*<2^J^^±(c#t/^z^:*<^:)7!)^o 
fc, ElSTJii^fiB^roftSoUf^-tzAt^^Sft 
^fbm\ZT)l^5.-0J^^mi\ #fix.vf^>yiI!lS(CT 
S®^ffie.Lfcft. 3Ell;-S!|^»lzy^l7A---v'!r;uK 
<b!K!i^. S<Ki«lciix5^u>*-7H:j-.-h-vj'^;u* 

— 7H=^— h (EC-DMC) fe-5t^l*:^PeL/>*— 
rT— h-i/xf^;u*— 7H=?— h (PC-DEC) 

ia^lz;^^':7:7.y^by5^'l7A^5:g«Ly=Bfi?^i6^fflL^s mjai 

[003 1] X, 3ti:f§WT-liftgO)*llgi5fC, UST'O) 
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[0 0 3 2] X, iES^SfiEf •SIEfilSl^iaic'J^'t^A 

[0 0 3 3] MffiaS^. *}=f-'^lK-<-t> 

[0 0 3 4] JUT, 05$#fiaL'ti:*<b, *5gB^CDg^ 
[003 5] |g2&t;ia3IZ, ^/^^ *SgB^<D'J5^'l?A 

*L/=. tan. las^LTi^'St^*^ iifsicm?i!j*«fiE-r 

[0 0 3 6] 02 (a) \^rhiiixl>%mt. ^)=J"^At 
«J5E$+lfcmS{0*^-efe-5. 02 (a) lC^$*l-Sft 

*^f^4&M7cm^#^-rSSI5«1 O 2A^P,<J5^'5A^' 

^*-r4Si5*ti 0 2fl)«i»<b&t;»i!iA<fg*-r€)A<, m 
*< A o 'J ^ -t^ A t $ <^ -s^Stc^ * ^=&-r -SSP^t 

[0037] 02 (b) IC^iF4x«.ftSli. 02 (a) 



mi Oe^BSBLfcii^T'^S. 02 (a) 

[0 0 3 8] 02 (c) |C3^$*L-Smei*, U^t^Ai: 
Sttl^^eJ^KL•CL^*o 'J^'t?Ai:^^$f^*^fe)15E« 

[0 0 3 9] 02 (c' ) lc5^$H-5ftfiH*, 'J5^'!7A 

t■t^t:V^his■l^'^m7tmti'h^^mm^^^ o i 

0 2 (c) lz55:$tLSftSi:l^»ni:5St4^^J^fiE 
Lfct(DT-fcy. C(DJg^(c(i±TePI::5^lRlLT-b/<U' 

SI;jSi±^^l6l+-50 2 (c' ) lc5T^F^^i)fiSa)m11 

y (0«^#*©i§*afl)®1?J: y*jSbT*fc-5„ 
[0040] 03 (d) 01 (a) 

(D^fiEroae© y ^ "t; A i: ^ S^JS7ES^^*-r 
SSBttl 0 2i:y^':?A<i:^^i&ftt><i:L^^M3L*A''t> 
^■5«mSP 1 O 1 OKlr#t;^®^L^»S^*:|l 10 7$ 
igltfeMS-Pfc-S. U^'5Ai:^^$ft4^J15cm$# 
•5SP« 1 O 2A<3£«ja-b--l'^/;u-l?a)l^3ii|XlST*ftfSi 

1 0 7l±j6fffiL, HmtgOiST* J:y W^*C<tA<T'^ 

s. y5^':7Ai:#^$<^-5^M7c*$#*-r-5SP 

«1 0 2(0m«j]S*'>-«)»i^tl»it-r-SC:i:A<-C#S, 
[004 1] 03 (e) y^'^Ai: 

^^^^^-s^jiTcS^^^-r-ssptti o2S®&i;gis 
icu^';7Ai:^^$ftp><ft^^M7cmi oe^iagL. 
mm^iwxsm<jym\.^mm^m ^ o 7 T-ttgL^-=affiT* 

FpisirmasawftmfigroeT.!:, y^';7Ai:^*$f*i) 

[0042] 03 (f) IC^^tt-S^Sl*, 03 (a) 

'1 O71?tSiSLfc0iJ-efeS„ ftSSBW^ffiHECDteT^JtP 
y^';7Ai:#^$f^-5&iR3cm$^^t-SSP*t1 O 

[004 3] 03 (g) IC^^+tS^eii, y5=-0At 



mo-^^t 0 8^nUl^W.mLtzi,<0X'&^o 1213 
(c) lz^^Jti:b^mOim^<DJ^o\z. 'J^'t^Ai:^^ 

±X'hi>Cti}m^L\,\ U^'!7Ai:^^i&f^« 

[0 0 4 4] ia2&i;@3ic-e^*ti-5«fe5'tffiS^fil 

1 icfcur. 2 OOliilCU^OAii^^^t^&J&L^^ 
ja7c**^t>fi£-5«ffi«P. 2 O 1 li3tlcU^'t7Ai:^^^ 
ff■5^S7c^^#*■r■SSl5*^A^6.fi£5@. 2 O 21*^ 
@, 2 0 3l*jEa. 2 0 4I4BSS (m<S^) .2 05 
fi-b/^U— 2 0 6l*mffi^^=■. 2 0 7l*iE«ai^. 

2 0 8limjt!l'y— X, -efe-So aM2 0 2(D^fi£li 

El 2 & t;ia 3 >!? ^ $ 4x -s ©fficD«fifei~* a ^ 

t. *X i) (0 1 * I ^ 5 * t L N , 

[0 0 4 5] *fllfl«affif*. 'J^OAt^^^^^^^ 

?E«*^&J«■5^mSI5*^e.«JiE*^^•Ct^«)<D-e. !(tSS(«* 
liiyjgLTt. 'J^^OA^t^^^f^t.tCL^^Kju^*''?, 

[0046] (MS) < 1 4, 'J ^ 

-t/Air^^^f^S^BTC^i: |J^OAt^^$f^^>^^L^ 

[0 0 4 7] SIfgroftffit LTIi, 'J^'i'At^^^f^ 

5^'i;Ai:^^^f*t)'SU^B7c«^iEM-r^A\ 'J5^'5 
A i: ^ <^ ^JBtc* i& ^^t- * 19**^ P, -5 ^ * 'J 
f^':7Ai:#^^f^c,<f L^^)R<Dftmg|J«± IZB^ Lfzi 
<D^. fflL^-S). ±lEft«<DiEfiii:ai6]-^Sa® 
(c, 'J^'l»Ai:^^$f^P)<fl'»*R7£m^ffi«LT«m 

[0 0 4 8] ±f!&'}^'^Jxt^^t:i¥^±m7im^-^m 
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[0 0 4 9] $P>lC, S;a-T?U^'t?At^^ifffiS&M 
BSC. 

[0 0 5 0] <'J5^'t7Ai:-&^^f^P)n»:l'»^S5c*a)iB 
S> S-r. 'J5^'t7Ai:^*^ft.5^«7cmA^t)!&'i)a5*t 

^'S:i^i^tj:is^m7Lm<DWim.-t^:^^<o—m^iikTizm 
<DiEffiiS*ini-r-5«®t. *«spic. mm.-t^:^mt. 

[005 1] 'J5^'!7Ai:^*^f^§^ja7ci^ro'f:^Mb 

^(-li. U^';7Ai:^^^f^^^«7c*A^t>'5:-Sg|5*t$ 
y 5^ -t? A t ^ It t) <f L^*M7c*0)ffiG>Jg;lK icjl-r C 

tizj:-z>x. y^-t^At^^^ft^.^JSTcSro-gp* y 
j§jKicji-r^ra^«<-r+i(iM^fiA<^<^cy. 

5iS * <D ffi(D aa $ Ji (f -5 *"> JlSOJgffi ^ ± If 5K li ssis 
[0 0 5 2] fikOE^^Jii: LTI*. y^OAi:^^^ 

fetJlinS?asg«s S^f-A^R^. ■J7^x^— fii-vf-A 

gftCVD (Chemical Vapor De 
p o s i t Ion) , ^1±CVD, V^XVCVD. U 

— y'-c V D. JtEificj: ys*r±ic*fi^$-t±€):«rJ£A<fiE 
fflt?#-5„ ^fc, X'i? y— ^Enwtft'©:^;*-^®, y^ 

A ^ ^ft t. JS JStc* ^#*-r -5 -f > ^7 

[O O 5 3] te<D^i£lc, y^'!7A<b:^^*ft?>'Efl^* 

ilry^^'^Ai^^^ft-S^MTcmA^&fiK-SM*. 

— r:j->e— A«3t, l&CVD. MKCVD. -J'yX^ 
C V D , X<7 y — >HlBiJ'S <!: <D a -f >y , 1?}^ 
JiE-r-5^/'£t.SEffl-e#-So yT'!;At^^^ftt>'Jj:t^^ 
]a3c*;!)^t>fiK€)»*t<DP!Ki:LTii. tS, JS, 

[0054] <y^'>Ai:^^$ft-5^S7t;*i:y^'i' 
At^&^ftt)3Sl^^)R7cm> y^-t^Air^^^ltS^ 
JgTC^tLTI*. T^UHnHyA. if^i/'^ * y t? 

A, ■j-hyt'A. A;uv't7A. xho>^'t7A. y^y-;? 
A. ex"j3>, y;u-7=.':7A. xx. fs, -f'>i?'t7A, 



(8) 
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[0 0 5 5] ';^'!7Ai:^^^f^P,^^t^^a7cm^: LT 

I*, --v-^^u. -^^^iv. IB. IS. e^. s*. 

h. <7aJx. ^ty^fTs'r'^. 'E'jy'f^. tj:t't<^mv 
[0 0 5 6] <iJ5^'t7At^^^f^S^iS7cm^#*-r 

ISlJH fe S L^ l±^^ L T J^fiE-r -5 :tr;i T- # -5 „ 
[0 0 5 7] ±tS«S«SiJi: LT*tii6^J-^^ffiffl-r-5« 

**i:Lrfl)llfSlc, |ga®l::¥ft:^|Sllc:^^<Slt^l«il 
Lfcft:S(0'f > ^(g < ^ C i: A<T' # 

■5. 

[0 0 5 8] ±tBf^®^Ji: LTiSli^**^:^tffifflT-# 

ilXiSgfeStMift If l=<fc -S^ttfitjSiiSlSp < TS-i), 
[0 0 5 9] ±tBft««5ttl*. '>JJi:< 



[0 0 6 0] <#i;$a)m^«m«:iiT-(D«m$P<»i* 

li. X/<<;;^"J>^f. iStaJnfSHi^. S^f-A^«. 
:7^X^»— f/J-^tf-A^Jt. SacVD. ^EECVD. 

::^^XvcvD, u— cvD. m<»^'>#s JiSS 

§■■5, #t;^<Digt^»m«:^^*t-S-<>->0). 

[0061] ±l2ftSCD«ag»l-iEMLfc#i;^<Oii5t^ 
l»Btt:g<Z)*(*««<tLTr*, XX. XX-fXVX# 

[0 0 6 2] ±iaft®*mg?ro#i;*a)iSi^»m»:Jiic 

Sft:L^CL^. :7-;,^^gi, /H'J:l-U3''f >. ->'Jzi>SJ 

°CJaTT?fc-5 C <t y LL^e 
[0 0 6 3] <ftS(DXv^>i^> 'Jf^-t^At^^^ff 
■5^a7c«^^^-r «>a5« i: 'J 5^ -t? A i: ^^i&ft C, ^^L^ 

roSB^X'y5^>^f-r-5c:tl-J;oT. ©ScotbSSS 

[0 0 6 4] x.>^>if*5£i:LT(*. fb^x-y^^^ 
m^fb^x.:;5^>^f. :f5X7X'y^>y3Et<f©# 

[0 0 6 5] fb^x-^^^yi*. Kfc'5LM*7;U*'Ji: 

jSfE^ts-T. x-v^^^f-r-stro-cfc-So m<*0iJtLr 

[0 0 6 6] Uf^'>Ai:^^i&ft*^ja7u*-Cfel>T;u 
5zi'5A<DX->g^:^^^j]St LTIi. y^K. «5K. ^ 
SI. ffiK. its. 7 -vis. *Kfb*U't7A. 7KKfb:hh 

[0 0 6 7] •J^'t?A<!:^*^ft'5^Jl7E**<^y^-t/ 
':;A-efc-51i^0[)x->^>yjSi:LTIi. ffiK. 

[0 0 6 8] 'jg^'t?A<i:^^^ft?,/j:l^^a7c^*<-y 
^;K»li^(DX-;;^i/yjiSt LTI*. IB^. ^fi'Ol&K 

[0 0 6 9] 'J^':7Ai:^&^fte.'St^&JR7c^A<^a? 
tg^a)x-v^>^/?£i:L(*> fiSK, ffiK. W^^f 
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[0 0 7 0] 'J^'t7Ai:^#$#t>3Ei:l^^]g7c^*<^^f 
[0 O 7 1 ] -(b^x-y^^^yo^^lcli, 'J^OXst^ 

[0 0 7 2] S^^b^X.y^>yii. «PjS*-??J<f@r^ 
[0 0 7 3] ■J^-t^At^^^f^^^RTU^-efe-ST^U 
[0 0 7 4] 'J5^'>At^Sfe^ftt,^^^.^^M7C«A<fflG) 
[0 0 7 5] Z^'^Xvx-y^V^fli, X'V^>>fffl(7)** 

*i±rx-v5^>^^-r igS4rox'y^>y*' 

:7;u:j-Dy ^i:^, ^PP h'j:?;u^P^^i>, 
[0076] <ftS©affi|£a> *fEB^O)^=te<;)ft;@g 

$iJ2!)m ^ $ e. -5 ^ <t *<T' # ^ o 
[0 0 7 7] *SglS0)ftS«ii$ttS-r-5«*4iLr 

fi£SS«<D^«<b^!|^) , x-T;utg^^;fr-r€)«iiJEs 
[0 0 7 8] <msa>fflA*«^> ftffirofflA:^^^- 

l±, affia)'J^';7A^:&^^f^C^^L^^M7cm*<ffiML 

'J^'>Ai:^^^fte.<fL^^JS7^^A^t.^4S*^^«li 
Lr-5-a)±(z'Jf^';7Ai^^^f*S^JS7c^^±i* 



lEm, mmft:, IE«i/'S!t^M. ^QffiBtim, $^^^4'^' 

^a4tB«j^J(±, mttfe-g.iM*fiS«ttta)T;u5-'t;A, 

ir h5:?;U:tPXTFU'>, tK'J !? •:;jbe U -ir tH'J 

x^u>, ;K'J:;^peu>, x^u>-::fpeu>a7K 
'j^— , x5^u>— :^peu>— vx>ai— tKUV— , 

[0080] mnm-t%wm.^<iimmELV&-Qtm^ < m 

I*. — -y-lT-^u, =f-^—^L.^ Wi. t;u5-'>a. ;^-r> 

[008 1] iLm^i^-mt.. ws>^mm\M'^ws>-^m 
«iE^b!l^!t*<-fiftlcfflL^t,H•5. mis,'^mmt%'^m^±m 

BiE^bifeiro^ig^JlTc*.!: LTIi. SB^Mlcdggfe^tMi 
f &**-r-57C^T% Sc. Y. ^^^i^-fK. 7^;^ 
y-fK, Ti. Zr, Hf. V. Nb. Ta, Or. M 
o, W. Mn, Tc, Re, Fe, Ru, Os, Co, 
Rh, I r, Ni, P d , Pt. Cu, Ag, A u ^ ffl 
t'»-5o ±ICl±, Jg— il^S?IJ^Sa>T i . V, Cr, M 
n, Fe, Co, N i , C u ^figfflf * C t L 

[0 0 8 2] ±IHIES5S!^MICl*, gi^^JSK1biK!)^f>M 
ig^HSS^bia* IC'J 5^ -17 A L r 4, <D ^ ffl 

^A<»*Ll^. 'J^';7A^^^-r-5iE«S1^aM*^c.^-5 
lES^fflL^SCtlCfcoT, ^ftU^-t^A^^^rLfcft 

T-#?*?iJ;iS*<fc-5. 'J5^'i7A^#*-r-5iE®S!taS0)ia 
Sa:^;4©-ol-l4, TKK^b'J^'t'A, ^fcli'J^^-tJAO) 
^^l^fflLT. ilie^ae^b^-VS'^^^RSS^bit^ii^ilS 

jb!|a-V>M^^MB5<b!|ai^, S»^J■^gSJC^ecL^L^. ;K 
^^b'J^-tJA, 58K'J^'t7A, ^m'J'}"t>Jxtj:t'(D')'F 

■So 

[008 3] -b/^lv— >a 
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[0 0 8 4] g<gg 

(wj§jgLfcj§ja-\f>j§;air7K'J-7-JJt<!:©y;Mb»J$^*n 

Lfcfi^jS^ ^fl.14<Di2/< -izm)&^ 

[O O 8 5] m«M«)»BSliglt*ltfii5LNl5if*f^L 
< , ^<f< t2 a'C-eO^m^ttl X 1 0''s/cmJil 

±&^z.tti<m-^L<. 5 X 1 o"'s/cm)ii±feS:: 

[0 0 8 6] MMWtt. H2S04» HCK HN0 33S 
t'Om. >J^'^A>(:i-> (Li*) t}l^-<:^m-f^> 

(BF*", PF*^. CIO*", CFaaSO*" , BP 
h*" (Ph : yjL—)U^) ) A^^>fig*^, JSckU^Cttt) 

[0 0 8 7] mfi?M<Dj§«i:LTI*. 7-b h- h'J;i', 

— h, iJ^^^UTh^uATS h\ T^K^tKpr'?^, - 
HP'^>-tf>. i?'&Dax$>, i;ih=^p->x5i>, 
1, 2-vy h+vx^i>, >7apK>if>, r-::?^^ 
P^^7h>. S?:1-4^V^>, XiUTt^^:/, -hD^$ 

2-pt^;uT- t Kp:7^:>. 3-zfp 
eju«>hV>. -K^b'r;*-0, i®<b7hX7h'j;u, ^<b^ 

[0 0 8 8] ±tBjg!aEl±. attTVUS-*-, 



T T-3gS L r :i^|5Eita^5fe i: flK7k ^ t fr o T <fe t ^„ 
[0 0 8 9] m<Bj«ro^;*^l»ih-r-5fcAI=, ^Mt-r 

7K'jx^U>:i-+-y--f K-V^tH'J hf=.;UT;ua— tH'J 
'J;^7 5 K^^i:*<D7KU•7-*<fflL^P,^^.•5. 

RMSr-l*. mg<!:iE®<7)Wlz•tr/^^-$'-^l*$^•T: 
ci:icJ:ormfii®a$:*:^<-r-5ci:A<r*^. Jt 

©fii it ^ffl -5 C i: ^ * , 
[009 1] El4i:El5(i, ^-tl-e+L, *B5*{i2F^m. 

■5. lil4i:0 5|:Ia3L^■C, 3 O O i: 4 O Olifi@*m 
t*. 3 O 1 i: 4 O 1 l*afiia!^M, 3 O 3 i: 4 O 3 liiE 
SSI^H. 4 O 4 liiESftWi*, 3 0 5i:4 0 5riftS 
(mffi+A'-yrf) . 3 O 6 i: 4 O 6 (*iEffi&, 3 0 
7i4 07l*mj»St-t/^U— 5f— , 3 10i:4 10li 

4 1 1 li^^S. -r?*.*. 
[0 0 9 2] Ei4-Vlil5O)SjftO)iiaS:a)-0!lt LTI*, 

3 0 1, Ao^ tmm LtzjEmfs^m. 3 o 

3, 4 o 3t?-tr/^u— 51 — 3 O 7, 4 O 7 $$t^^?iEg 
#-V>:^3 05, 40 5i:!jfei^/^':/ + >i^3 1 O. 4 1 

o'&m^. tt^Lthxmm^i^mr^, mfp^mmm 

<*3 0 0, 4 0 01*111 2 3 (c^Lfc<J;dftSS1± 

!^H30 1, 4 O 1 a)'J^•;7Ai:^^^f^e,3E^L^&Ml:: 
0 0, 4 0 0■?•<Dt©A<'J5^'^?Ai:■t•^^f^&^»:L^&Jg 

[0 0 9 3] /j:jb\ 'j^':7A«jifia)«?4a)ilSi, fc*t; 

[0 0 9 4] 

i^iii/<-y + >'5^3 1 O, 4 1 00)«*4<t LTI*, :? -y^ 

Ltowii-ict, mmm. its. ¥fflf>fit'Ej: 

[0 0 9 5] |il5(Di^i[tffi4 1 1 fl>*fi|EJi: LT 

. I*, ^m^mmm^n'p-b ^ 5 ^ x ^ » jSlcfflt^ 4 ^ 

[0 0 9 6] »t-^ 
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[O O 9 7] H4 i:E5-e(iiE:^&3 O 6, 4 0 6A<a 

i: ^ ^ffl s c t *<r- # -5 . 

[0 0 9 8] se^^ 

Ia4i:la5|Cli|21^$4^rL^^^L^*^ tt,H!!©rtEA<^* 
ofci:#a)S±^i:LTI*. ifA, X^^'j:/^, ^MH? 

[0 0 9 9] 

[0100] (Slifi^l ) «igi:ffla:A<ffi*JEfl2l4lc^ 
Lfc«llilS»f®«jt«)g^':7A-J>jajl!<*f^SJUfc, J5^F 
5 o s^7 p>i=wSLfc5 o%— 5 o%(o^$ >-t;u 
5 A^^JS^ 5 w t %(D*K<b* 'J -t? A7K5S5ai:: 5 

I^JSLTfiSao 1 i:Lr€6fflLfc (^^t^l^g^^-t^A 

Oi:#;1'ISg8 0 5^'P>lcj!*LT. ^tt<DlU©ISftld: 7 

[0101] iESSi^Mi: Lri±. «<S-K<bv>:>J> 
<b:i^K'J5^'t7A$1 : O. 4a)ik^T-;l^Ufc«. 80 
0°C-C-*nSft LT 'J ^17 >**>K^fc!fe5PSi Lfc. 

^7a)at^t»3fiM (wt) %i:7K'j:7-y<be«j--x>l» 
5w t %$^;g^LN— 2 — eP'J K>^^*nL 

[0 10 2] +iMc*5i-^^£Lfcx^L/ 
h (EC) tyj* h4*— 7H>*-h (D 
MC) Ea7'V^b7h';7KiJ5^t;Aig^ 
1 M (mo I / I ) jtf^LfctO^fiEfflLfco 

[0 10 3] -fe/^U— 7K';:/Ptf b>$l{(D. 

[0 10 4] m.iL\X. l£Jt7;U3>**XSfflST-ftL\ 
aSirlEffiromic-tr/^U— ^i^li^i^, ^^^i^^^'vK 
(OX^^^UXttOiEtltelcJf ALT. ®<BiiS^JtALfc 

[0 10 5] (3l«E0i]2) ^Jgi:S|i3tA<ffi»/d:E4lc5^ 



[0 10 6] ^-r. ftSfljf^ss^JiiTro^nHTfTofc. 

3 O 5^P>I¥©T;U£— -^AJS^ 5%<7)7K^'(b* 'J -t? 
teJSLfc. OL^-C. 5 0°C<7)2 Ow t %(Dmt—':f^J\y 

i^ffi^F-eO. 4 5^7P>JslT. g^^*T-2. 05^P 
>JUTl:iJjt-5«fcdlcia^Lfc. ::05i:#;li|^:g8 O S-J; 

[0 10 7] ■\2/i\y—9\Zlt^ m^Z 5 5^7P1/(D7K'J 

[o 1 0 8] ^iLTlt■mmm^ tmmzLx. mm'S:^^ 
[o 1 og] (mmms) mT^tmiLummumeiz^ 
[0 110] m't^mz tmmoWkifX'it^Ltznmmm 

«fig©®lc**7XlE^Sa- 3 O'crox/K+e^glSi*!:: 
T1 OS'J^PXDJli^TJK^L. MIET1 5 0°CT?ai^ 

[0 1 11] ^iLTitmmm^ tmmizLx. mm^m^ 
[0 112] mmm^) mj^tm^Liimmtim 4 iztp 
[01 13] s-r, mecDf^s^iaTco^iiiT'ftofc, 

3 0 s o ^JiroT^us — -t? AJS^ 5 %<d:7 'v^bTk^K 
7lcj§5«lcgLTas$x<:;g^>^f Lfc^, afe;t«;}iL 

fco oL^T, sii^iHiriSKroii^?^?^?]^*^, mm.mz 

5 O-^-y y— h;UCOJ?^(D^pt "V + ^teL. 15 0°C-C 
3tEl£J^Lfc^. *mffi!l(D®lcxX-exvX^&^X 
/^•v^"J>^^-C5O0-^>'> — h;KDJl^T}^fiKL, ft 
S^f^SLfc (^li'Jf^'t/At^^^f^&'Sl^^STc 
xX-ex^X^&(4#^;Sa)3i!L^»li<*S^^f^J^K 

-r^s^^) o 'tffc. a®w^i:x.>5^:^^f«i3aT?. ies 

i:>i^rRl-r-5&ffi*S0>ftt$taT-|+,l'rLfcSffiffiiF*^ * 
iOS¥iSffl^Fr-o. 3 5^p>JUT. S:*:;S^i?i. 7 
5^7P>JilTlc^f-5J:-5l~PSLfco C<7)i: 8 
05<7P>Ic5ttLT, mtlO)lUroSfcl*8T?3&ofco 

[0 114] ^xT\tmmm^ tmm\z\^x. n^^m.^ 
aiTfco 

[0 1 15] (IIS6C1J5) «jgt«a51:j!)<ffi*/j:|il4(z^ 
LfcSfBSBrSmJia) 'J ^'!7A-J3c«5fe^ft$i Lfc, 

[0 116] *-r. ftSrof^Sl*JilT<D«S-C?Tofc, 
3 O O ;>« •> i/iLODT^US -O At» : IS^SiJOtK'J <b 

89:5:3: 3 (DfigltT-;!^ L, N-y^;i — 2- 



^l^-I^ISSLT. 1 5 0''C-l?MlE$£JgLT7 0 5-j7D 

[0 1 17] wTiiniffi^i t^mi^Lx, mjfe^ffli^ 
[0 118] (ii!fi<5>i6) mj^tfi&^Liimmtjim4.iz7ri 
[0 1 19] ^f, ftaroftS!^i':AT©^iii-i??tofcc 

- .y>r;U> •y^Lfcffltro/O'J^V^^p' ifJi^miz^ 3 O O 
^•;/i/:i<D7;U5-'!7A|» : ego. 1 5 ^ P >EIT<7) 
-•y-y^UffitaiS : «S«*J(7)^^;Hr^UP— 9 O : 

ttl::La— ^i— T'3 5 5 ^7 p >/f © - .y-fr^UJSlc^^t 

a-JU:?UX«l?^^|iJ5^i^-l=iaSLT, lOO 
"CT-fSJiLfco •^L^T•, 7 OO-croMlETT'^IS^-B- 
fc. 

[oi20]j>;ic. 2 Ow t wifi-fb— •:/'y;u7k?§?SEl-5 

0°C5«-K5i,«LT. TJU5-'t7At»roT;U5:^t7AO) 
-a5$--y^;UT'S^SQSLgt;f$tJgS, 1 5 CC-C^ 
LT 6 O 5 ^» P VJlOftS^ ftSS Lfc, 
[0121] JilTIiUlfeCil i:l^»l::LT. Mitl^l^^ 

[0 12 2] (SIS60IJ7) «jtt*l3lA<ffim^Cia4IC^ 

[0 12 3] *-r, B*j4BiSS(DT- h^:?;u:i-px^^ 
LT1 wt%;M^Lf=o HifeftiJ 4 t PI^/jtS^^-C 

mmLtz^mmmmn^j&im^L. mbeti 7o'"ct? 

[0 12 4] iikT^tmmm^ tp»icLT> m^fe^iffl^ 

[0 12 5] /cjfc\ ±i5iii6tewi *^e)9<7)iESjS!^Sl- 
l*msa>^4fig ^ Pfiffif 'J ^ o A - V > 

^';;A-r^-yy;UK1b!|«!l. U^0A-3y^;UhK^b^, 

[0 12 6] BPiatciiLTt, mmmM)^^9 
[0 12 7] ^a.^m^) mmm ^<Dnmlz^^x 3 0 

4l=*LfcfilBSB3f®4ij&a>mJl!!SSIt6«>l1 
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f+a'JLfcS®*fl*l*. *ii>«l¥J9ft*T-0. 15 5^7P 
>iHT. Wl^^^XO. 7 5<7 PVKlTT'fcofc. C<0 

i:#j9l^::g8 0 5^7P>ic*fLr. ^ii<n\h<Dmitex 
[0128] (ib«S«iJ2) SIJSCijiroftSicg^TB* 

§S§§X«SlCD«S$X'>^>^te31Lfc1 0 0, 
[0 12 9] ^fs ft®(Df^©^KiTCO^IIISt?ff ofco 

2 5 0> va.(04 0%— 6 0%(0— 'y^^U— 7;U5 — 
•:7A#^t& : SS^S'JOTJ'^^HrVl'P— 9 O : 1 0(D 

— ^1— T?3 5 5^ P VJIO— •v'!r;i/rox+X/1> 

)[^f§izm^L. o-)u:fiy:x.mx-m^m^i^-tzmmL 

1 o o°c-r?|£JgLfco ot^T% 7 o o^croMUTT? 
mt^tsittzo ^iz^ 5 w t %a)7KK^b* 'J 't^ATKjSSSl- 

>m<o^m^rfStLtzo 

[o 1 3 0] l^lT^tmmm^ tmmizLx. M'^^iA^ 

±Xtzo 

[o 1 3 1 ] mmma) m&tmiLtmmtjim ^iz^^ 
[0 13 2] *-r. nm<j>i^m^&,T(o^mxfT^tz, 

3 0 0/^ •vi'J.OS 0%— 5 OWOU^OA— t;u5 — 
'•jJ^^^Vi : 1 5 0> •y->a.<DV^f:^•>'t7At» : SS^SJ 
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